DNA strand breakage and activation of poly-ADP ribosyltransferase: a cytotoxic pathway triggered by peroxynitrite.
Peroxynitrite is a reactive oxidant produced from nitric oxide (NO) and superoxide. Although its reactivity and decomposition are very much dependent on the constituents of the cellular environment, peroxynitrite is considered a potent oxidant that reacts with proteins, lipids, and DNA. Inasmuch as peroxynitrite is formed in many pathophysiological conditions that are associated with NO and/or superoxide overproduction, the investigation of the cytotoxic pathways triggered by peroxynitrite is of major importance. Here we review the evidence that peroxynitrite is a potent initiator of DNA strand breakage, which is an obligatory stimulus for the activation of the nuclear enzyme poly ADP ribosyl synthetase (PARS). We present an overview of experimental data that demonstrate or suggest that the peroxynitrite-PARS pathway, by leading to cell necrosis or apoptosis, contributes to cellular injury in a number of pathophysiological conditions including shock and inflammation, pancreatic islet cell destruction, and diabetes, stroke, and neurodegenerative disorders, as well as the toxic effects of various environmental oxidants or cytotoxic drugs.